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TI NAD+-dependent DNA ligases of Mycobacterium tuberculosis and 

Streptomyces coelicolor. 
AU Wilkinson Adam; Sayer Heather; Bullard Desmond; Smith Andrew; Day 

Jonathan; Kieser Tobias; Bowater Richard 
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AB Seguencing of the genomes of Mycobacterium tuberculosis H37Rv 

and Streptomyces coelicolor A3 (2) identified putative genes for an 

NAD (+) -dependent DNA ligase. We have cloned both open 

reading frames and overexpressed the protein products in Escherichia 

coli. In vitro biochemical assays confirm that each of these 

proteins encodes a functional DNA ligase that uses 

NAD ( + ) as its cofactor. Expression of either protein is able to 

complement E. coli GR501, which carries a temperature-sensitive 



mutation in ligA. Thus, in vitro and in vivo analyses confirm 
predictions 

that ligA genes from M. tuberculosis and S. coelicolor are 
NAD (+) -dependent DNA ligases. 
Copyright 2003 Wiley-Liss, Inc. 
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AB DNA ligases utilize either ATP or NAD+ as cofactors to catalyze the 

formation of phosphodiester bonds in nicked DNA. Those utilizing NAD+ 

are 

attractive drug targets because of the unique cofactor requirement for 
ligase activity. We report here the crystal structure of the 
adenylation 

domain of the Mycobacterium tuberculosis NAD+-dependent ligase 
with bound AMP. The adenosine nucleoside moiety of AMP adopts a 
syn-conf ormation . The structure also captures a new spatial disposition 
between the two subdomains of the adenylation domain. Based on the 
crystal structure and an in-house compound library, we have identified a 
novel class of inhibitors for the enzyme using in silico docking 
calculations. The glycosyl ureide-based inhibitors were able to 
distinguish between NAD+- and ATP-dependent ligases as evidenced by in 
vitro assays using T4 ligase and human DNA ligase I. 
Moreover, assays involving an Escherichia coli strain harboring 
a temperature-sensitive ligase mutant and a ligase-def icient Salmonella 
typhimurium strain suggested that the bactericidal activity of the 
inhibitors is due to inhibition of the essential ligase enzyme. The 
results can be used as the basis for rational design of novel 
antibacterial agents. 



